Establishment of a rapid and scalable gene expression system in livestock by site-specific integration.
Somatic cell-mediated transgenesis is routinely used to transfer exogenous genes to livestock genomes. However, transgene insertion events are essentially random which may lead to transgene silencing or alter animal phenotype because of insertional mutagenesis. To overcome these problems, we established a gene manipulation system in goat somatic cells based on homologous recombination and flp recombinase-mediated site-specific integration. First, we performed gene targeting to introduce an frt-docking site into the α1 (I) procollagen (ColA1) locus in goat somatic cells. Second, the targeted cell clones were rejuvenated by embryo cloning, and the vigorous cells with targeted frt were reestablished. Third, a gene-replacement system was used to introduce an EGFP reporter gene into the targeted ColA1 locus via flp mediated recombination. As a result, the transgenic somatic cell exhibited faithful expression of EGFP gene under control of the CMV promoter. Similarly, other expression vectors can be introduced into the defined site to evaluate gene functions or express valuable proteins. The gene manipulation system described here will be applicable in other livestock somatic cells, and would allow for the rapid generation of livestock with transgene targeted to the defined site.